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As a promising wall-conditioning technique 
in LHD under steady-state high magnetic fields 
with superconducting magnets, Real Time 
Boronization (R TB) by puffing decaborane into 
the main NBI-heated plasma has been first 
examined in CHS [ 1]. Decaborane B 1 oH 14 is a 
less hazardous carbon-free boride with a low H/B 
atomic ratio. The gas puffing R TB is excellent in 
control of puffing rate, timing, and position. 
Since RTB actively utilizes the high magnetic 
field and the high heating power for the main 
plasma, higher fueling efficiency and film quality 
in boronization are expected in comparison with 
conventional methods such as glow discharges. 
Results are summarized as follows. 
( 1) As shown in Fig.l only the 2 orders 
smaller amount of decaborane than conventional 
methods was efficient to reduce plasma 
impurities such as oxygen and metals, resulting 
in expansion of the operative region of the 
plasma density and the stored energy. 
(2) Since the inside injection from the last 
closed magnetic flux surface (LCFS) was 
efficient as shown in Fig.2, the just outside of. 
LCFS was recommended as the optimum 
position to avoid the high heat flux on the 
puffing nozzle. 
(3) Even after RTB at the room 
temperature of the wall, hydrogen recycling did 
not increase as shown in Fig.l probably due to 
the small consumed amount with a high heating 
. power of the main plasma. 
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The movable gas puffing device was 
equipped at the down side of the CHS [2]. This 
device was all operated · at 120°C to obtain the 
vapor pressure of decaborane as high as 40 Torr. 
The injected gas amount per shot, which was 
typically 5 Torr 1/s for 50 ms, was measured from 
the pressure change at the reservoir. The CHS 
was operated at Rax =0.921m, Bt =1.2Tesla and 
the NBI power of 0.8MW. 
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Fig.l (a) The OV intensity and (b) plasma 
stored energy where the broken line represents 
the calculation with the LHD scaling. 
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Fig.2 Comparison of RTB effectiveness 
between injections from the 20mm inside (7% of 
the plasma minor radius ap) and 125mm outside 
(45% of ap) from LCFS, where the total mass of 
decaborane used was 53 mg in both cases . 
